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	Abstract:  Cobalt and cobalt oxide nanostructures exhibit favorable electrochemical and magnetic properties, environmental friendliness, and biocompatibility relative to other transition metals making them ideal candidates for applications including electrochemical energy storage, catalysis, sensing, and bio templating for cell growth. Lightweight and high surface area three-dimensional porous cobalt nanostructures are especially desirable, but it is challenging to synthesize them with high surface areas and controlled pore structure. A magnetic-field assisted synthesis strategy was applied to prepare cobalt and cobalt oxide nanowire aerogels using CoCl2 salts as a precursor reduced with NaBH4  within a magnetic field. The magnetic field strength was tuned over the range of 0 to 160 mT using a custom-built solenoid. Scanning electron micrographs indicate that samples prepared in the absence of a magnetic field consisted of irregular spherical particles and as the magnetic field strength increased, the formation of elongated wire-like structures was favored. The nanowire aerogels were annealed in air which allowed for tuning of the cobalt oxide phase composition, Co3O4 and/or CoO, as shown by x-ray diffraction (XRD) which allowed for tuning of their electrochemical properties. Material characterization was conducted with nitrogen gas porosimetry, electrochemical impedance spectroscopy (EIS), and cyclic voltammetry (CV) to characterize their surface area and electrochemical properties to determine feasibility for electrodes in energy storage applications. The magnetic properties were analyzed via vibrating sample magnetometry (VSM) and showed higher coercivity and lower saturation magnetizations for samples prepared inside a magnetic field compared to those prepared in the absence of the field. We expect this method to be able to be expanded to multi-metallic and alloy ferromagnetic materials which will allow further tuning of the electrochemical and magnetic properties for a wide range of applications. 
	Oral: Yes
	Poster: Off
	Inst: United States Military Academy, West Point; U.S. Army Combat Capabilities Development Command-Armaments Center


